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sive, unhealed faults which may be the source of structural weakness or exces-
sive leakage? (4) The strength of the rock, its hardness and durability.
(5) The availability of suitable concrete aggregate. Does the river bed or its
vicinity contain deposits of sand and gravel which will pass the usual standard
tests? (6) Are conveniently located quarry sites available in ledge rock which
will pass the usual standard tests for concrete aggregate? (7) Does the founda-
tion ledge rock contain cavities or solution channels which may require exten-
sive treatment?

17.  Methods of Subsurface Exploration.   By far the most satisfactory way
to explore the underground is to dig test pits, shafts, and tunnels.   Get down
there, examine the material, take samples and test them.   Ordinarily, if such
methods were depended on exclusively, the cost of thorough subsurface ex-
ploration would frequently be prohibitive.   Consequently it is necessary to
rely on methods which are supplementary or alternative, such as electrical
prospecting, seismic exploration, and borings of various kinds.

18.  Electrical Resistivity and Seismic Methods of Prospecting.   In some
cases the engineer is not greatly interested in the nature of the overburden
above the ledge. * What he wants to know is how far it is to rock and what the
character of the rock is when it is reached.   In such cases after a few widely
scattered boreholes have been placed to serve as a basis for reference either the
electrical or seismic method of prospecting may be used to advantage.   Any
one who thinks that these methods can be used in lieu of diamond drilling may
receive a bitter disappointment.

The methods are supplementary and can be used to develop general surface
features of the ledge and thus indicate where it is advisable to place additional
holes through the overburden and diamond-drill holes into the rock. If used
in this manner with a frill, understanding of their limitations, they may lead
both to a material economy in the cost of subsurface exploration and a better
knowledge of subsurface conditions.

\ The electrical-resistivity method is dependent on the difference in con-
ductivity of the water contained in the ledge rock.

I The seismic method requires the measurement of the rates of propagation of
waves caused by explosions and is dependent on the difference in the elastic
properties of the ledge rock and the overburden! Both of these methods
require the use of trained and experienced personnel. For most engineers in-
terested in foundation work it is sufficient to know the conditions under which
the methods might be useful. Then if he decides that one or both of these
methods would be useful to him, he should engage a specialist to make the
exploration. Under some conditions one method is superior to the other and
consequently there is an advantage in engaging a specialist who is familiar with
both methods.7

7 See I. B. CBOSBT and E. G. LSOKABDON, "Electrical Prospecting Applied to Dam
Sites," Technical Publication No. 131 (Class L, Geophysical Prospecting No. 7); also
W. J. MKAB, " Engineering Geology of Dam Sites," Second Congress on Large Dams,
Waahinstoa, 0. C., 1936.